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(57) Pecpepar 

Cnoco6 npeo6pa30BaHMfl ABHweHMfl e 
MaaiMHe oobewiHoro pactunpeHMp (BwrecHeHUH) 
n o6"beMHaR MawHHa MoryT 6brrb Mcnonb30BaHbi 

B peAyKTOpOCTpOeHklM, MOTOpOCTpOeHMM, 

KOMnpeccopocTpoeHMM. HacococTpoewuM m t.a.. 
b t8kmx MexawnsMax, K3K peflyKTopw, 
AHCpcpepeHijwanbJ, HHBepTopu n t.a., b t3khx 
MaujuHax, K3K ABuraTenn BHyTpeHHero 
cropaHMH. Hacocbi. KOMnpeccopw m t.a. Cnoco6 
npeo6pa30BaHUH ABwKeHWR b wianjuHe 
o&beMHoro paciunpeHUB (BbnecHeHua) 
3aKTIK>iaeTCR b tom, mto ocymecTBJifliOT 
An4>4)epeHLJiMeinbHO cBn33HHbie BpameHM* AByx 
BbinieynOMnHyTbix conpnxeHHbix aneMeHTOB 
BOKpyr cbomx oceu v\ 3BeHa cnHXpOHH3MpyioiMefi 
CBR3U, Asa BpaiMeHUfl M3 ynoMKHyrbix Bbiuje 
fiB/iflJOTcn He3aBMCMMbiMki Apyr ot Apyra, 
npMseM ymoBbie ckopoctu spameHvifi 
onpeAenntOT M3 onpeAeneHHoro cooTHOiueHHR. 
OAHOBpeMeHHO c BpameHneM conppweHHUx 
aneMeHToe BOKpyr cbohx ocefi ocymecTBnajOT 
AonojiHMTenbHO ruiaHeiapHoe spameHHe 
n>o6oro H3 conpatteHHbix 3/ieMeHTOB BOKpyr och 
Apyroro 3/ieiwieHTa, a BennMUHbi yrnoBbix 
CKopocTeR BpameHMfl conpwKeHHwx aneMeHTOB 
Bbi6npa>oT Taiotce us onpeAeneHHoro 

COOTHOUJeHMfl. OCO6eHH0CTbK> BbmOJlHeHklfl 

MamnHbi o&beMHoro paciunpeHnq (BbrrecHeHMfl) 

RBTIWeTCH TO. HTO CMHXpOHM3aTOp ycTaHoaneH B 
KOpnyce C B03MO>KHOCTbK> BpaLUeMMFI 
OTHOCHTe/lbHO OCHOBHOM OCM. fipu 3TOM HO 



MeHbiueft wiepe oamh M3 conpfl>t<eHHbix 
sneMBHTOB m ci/iHxpoHH3aTop wva no MeHbiuefi 
Mepe ABa conpJwceHHbix aneMeHTa cBpaaHw 
we>KAy cooow c o6pa30BaHneM KMHeMaTMMecKoB 
i^enn, ycTaHOBJieHHoR c BOSMOKHOCTbto 
cnHxpOHH3ai4MM spameHwPi AByx conpaweHHbix 
anewieHTOB BOKpyr cboux ocefi win BpameHMA 
oAHoro us conpn>KeHHb«x aneMeHTOB BOKpyr 
cBoeR ocm m BpaiAeHnw ocm conpn>KeHHoro 
sneMeHTa, coBepuiaioinero runaHeTapHoe 
BpameHne. BOKpyr ochobho^ ocm b 
cootbbtctb mh c onpeAeneHHbiM cooTHOLiieHvteM. 
Odecne^nBaeTCH so3Mo>KHOCTb yBennMeHnw 
sucna pa6oMnx i^mkhob 3a oa^ih ooopot 
npuBOAHoro sana. 2 c. m 11 a.n.tfc-nbi, 10 wn. 
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(54) METHOD OF CONVERSION OF MOTION IN POSITIVE-DISPLACEMENT MACHINE AND 
POSITIVE-DISPLACEMENT MACHINE FOR REALIZATION OF THIS METHOD 



(57) Abstract: 

FIELD: manufacture of reduction gears, 
engines, compressors. pumps, internal 
combustion engines. SUBSTANCE: method 
consists in differential rotations of 
engageable members around their axes and 
synchronizing linkage member; both rotations 
are independent; angular rates of rotations 
are determined from definite relationship. 
Simultaneously with rotation of engageable 
members about their axes, planetary rotation 
of any of engageable member about axis of 
other member is performed; angular rates of 
rotations of engageable members are also 
selected form definite relationship. 
Specific feature of positive-displacement 
machine is position of synchronizer mounted 
in housing for rotation about main axis; at 
least one engageable member and synchronizer 
or least two engageable members are linked 
forming kinematic chain for synchronization 
of rotations of both engageable members 
about their axes or rotation of one of 
engageable member about its axis and 



rotation of axis of engageable member 
performing planetary rotation about main 
axis in accordance with definite 
relationship. EFFECT: possibility of 
increasing number of working cycles per 
revolution of drive shaft. 13 cl. 15 dwg 
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H3o6peTeHne othochtch k 

MSLLIMHOCTpOSHMK) , B TOM MUCTie K 

MOTopocTpoeHmo. KOMnpeccopocrpoeHMK), 

HaCOCOCTpOeHMK) H T.A-, M MOJKBT 6blTb 

ncnoJibaoBawo b MexaHWHecKnx ycTpowcTBax m b 
06-beviHbix MaaiMHax. npeo6pa3y»oinMX aHepruw 
pa6cmefi cpeAbi - xmakoctm mjim ra3a, HanpuMep, 
b poTopHo-nopuJHeBbtx ABvtraTennx BHyTpeHHero 
cropaHM* c i^MKnaMM Tuna Otto, flMsenn unw b 
TpoxonftHwx ABuraTenRX Tuna BaHKena. 

Bee M3BecTHbie cnoco6w npeo6pasoBaHnn 
ABuxeHun b TpoxonAHbix o6"beMHbJx MawwHax 
CBOAflTcn k ABywi: BpamaTenbHOMy 
/6npoTaTMBHOMy/ u nnaHeTap.HOMy. ComacHO 
nepBOMy K3 AByx 3BeHbRM. 

oxBaTbiBaioii|eMy n oxBaTWBaeMOMy 

3JieMeHTaM, HMShOLLJMM HCXOAWbJM U 

conpn)KeHHbifl npocpn/iM, coo6maioT BpameHMe 
Boicpyr HenoABMJKHbix na panned bHbix ocew; 
comacHO BTOpowiy cnocooy - OAHOMy us a™x 
sneweHTOB coo6maK>T nnaHeTapHoe ABHweHHe 
oTHocnTG/ibHo LjeHTpa Apyroro, npuMeM 
HenoABVWKHpro aneMem-a. 

/inR n/ianeTapHoro cnocooa 
npeo6pa30BaHM« ABWKeHH* KonwHecTBO nonHbix 
l^ktiob M3M©H©HMfi oO-bewa Kawtepbi, 
orpaHMMeHHofi KpMBOnwHeCiHbiMU 
noBepxHOCTflMn pOTopa u tpoxomahom 
noBepxHOCTbK) crraTopa 3a oahm o6opoT 
' npusoAHoro Bana, paBHO Mucny Bereeti 
TpoxonAbi j=/Z-1/ t rAe 2=2,3,4... - ntoooe 
yenoe Mncno. paBHoe KonimecTBy ToneK 
nepeceMeHUA BHyTpeHHePi m HapyxcHOfi 
orn6aiomMX ceMeficTBa tdoxoha- KonnMecTBO 
we xoaob rpaHM poTopa, npH kotodom 06-beM 
paoonero Tena w3MeHneTCfl ot MHHuMa/ibHoro 
AO MaKCktMartbHoro 3HaHet-ina. paBHO 2j, Ka>KAb!B 
xoa nponcxoAUT npn noBopoTe ueHTpa 
rmaHeTapHoro aneMeHTa Ha yron y = nZ/(Z-1) 

klSBecTHbie cnoco6bi npeoepaaosaHns 

ABH)tCeHMH npHMeHRKJTCfl B 06"beMHbIX MaiUMHax 

c oahoA HeaasncHMoft cieneHbto csoooAbi 
BpaiAaTenbHoro ABmtceHHH c conpHweHHWMn 
aneMeHTaMM KpHBonnHeCiHOtf cpopMbi, 
HanpuMep, b MexaHM3Max c ijHKnoHAa/ibHbiM 
3auermeHneM /aBTOpcKoe cBMAeTenbCTBO CCCP 
N 205567/. 

3tm cnoco6bi npuMeHnfOTCfl b tpoxohahwx 
o6"beMHbix MaainHax, b kotopwx b npOL\ecce 
ABwaceHun conpaweHHbix oxBarbiBatomero m 
oxBaTUBaeMoro aneMeHTOB, wMetoinux 
BHyTpeHHue unvi Hapyaonbte TpoxonAHbie 
/m^naionAHwe/ npocpunu. nponcxoAflT 
nepMOAHHecKne . wsMeHeHMH o6"bewa 

BblTeCHMTenbHbrX K3M6P M pa3JlMMHbie 

TepMOAHHaMkmecKwe i^hkhw /BeHwoBUM B.C.. 
AnasHA* r.fl., Eo&ko A.M. PoToponopuiHeBwe 
ABuraTenn. M. : MauiMHOCTpoeHwe, 1968 r./. 

B M3BeCTHblX 06-beMHbJx MaujUHax 
B3akiMocBfl3aHHoe ABM>KeHne oxBaTbiBaiooiero m 
oxsaTbiBaeMoro aneMeHTOB ooecneMUBaeTCfl 
MexaHH3M0M cnHxpOHH3aMMn, a ecnn Ha 
oxBaTbiBatoujeM aneMeHTe mmctio 

0opMoo6pa3y>oiMHX Ayr npocpunn Oonbiue, neM 
Ha oxeaTbiBaeMOM snewieHTe, to CMHxpoHM3ai4nn 
ooecneMMBaeTcn nyTeM caMOsauerineHUR caMkix 
aneMeHTOB, T.e. 6e3 npuwieHeHHR cneuna/ibHbix 

MeXaHM3MOB CHHXpOHM3ai4HM. 

Hanoonee otim3khm TexHMMecKMM peiueHneM 
k npeAnowewHOMy cnoco6y flBnneTCfl cnoco6 
npeoCpaaoBaHun flBn>KeHnfi b tpoxohahow 

o6"beMHO^ MaiiJklHe', BKDKDHatOll^H^ C03flaHHe 

MUKnunecKM M3MeH«»oiAHXC« 3awiKHyTbJX 
o6-beMOB Me>KAy KHHeMaTMMecKn 

B33 H MO AS ^ CT By IO U4H M kl 3/ieMeHTaMH - poTopow 
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u xopnycoM - oxeaTbJBaeMbJM n oxBaTbiBaioii;HM 

3/ieMeHTaMM C LiMKnOVIAHblMH /TpOXOHAHblMH/ 
CpGpMaMM B3aHMOAeMCTByK3U4HX 

reoMeTpMHecKvix nosepxHOCTePi nnn npu 

6npOTaTMBHOM ABMMCeHMM OOOMX ynoMnHyTbix 
aneMeHTOB /naTeHT OpaHquw N 2719874, 1995/. 
CisBecTHbie cnoco6bi npeoCpaaoBaHMfl 

ABUKeHMJI B O&beMHblX MaiLIHMaX c 

conpflxeHHbiMn snewieHTaMM KpuBonnHefiHoR 
0opiwbi. peann30BaHHbie b c-6-beMHbix MauJMHax. 
o6naAaK)T orpaHMMeHHWMM TexHMMecKMMM 

B03MOJKHOCTPMM. He n03BOnn»OIAMMH yBeTJMHMTb 
KO/lMHeCTBO paOOHMX HHICnOB, OCyiAeCTBTIReMblX 

3a oahh ooopOT /nepnoA oepatqeHiiB/ 
aneMeHTOB BUTecHHTenbHOfi napw. a Taioxe 
noBWCMTb KITfl BBUAy HanwMUfl peaKTMBHOfl 
cunw Ha onopax HenoABn)tcHoro Kopnyca 

MaiLIMHbJ. 

3aAaMePi, Ha pemeHne Kofopofi HanpaaneHo 
HacToniMee nsoepeTeHMe, HsnpeTCfl 
paciunpeHMe Tex h vmec kvlx m cfyHKi^noHanbHbix 
BO3Mo>KH0CTe^ nyTeM yBenMMeHMR Mucna 
HesaBuicviMbix deneHePi CBo6oAbi 

BpatnaTe/ibHoro ABM)KeHMq ao AByx v\ Mucna 

pa60HHX UHKHOB M3MeHeHM« 06"beMOB paOOHMX 

/BbiTecHHTeribHbix/ KaMep 3a oamh ooodot 
npuBOAHoro Bana c . oAHOBpeMeHHWM 
yMeHbiueHkieM sHaneHviki cyMMapHoro MaxoBoro 
MOMeHTa m peaKq,nM Ha onopax o6~beMHoA 

TPOXOHAHOH MaiUUHbl. 

Ann AOCTWKeHMR ytcasaHHoro Bbiiue 
TexHHMecKoro pe3ynbTaTa b n3BecTHOM cnocooe 
npeoapasoBaHktn ABMKeHnw b MawMHe 
o6"beMHoro pacujupeHnw /BbiTecHeHiin/, 
MMetoLneM conpflweHHbie aneMeHTbJ, 
orpaHMMeHHbie B3anMoorvi6aK>mnMM 

nOBepXHOCTPMH, BbinOHHeHHblMM Ha OAHOWM3 

conpnxeHHbix aneMeHTOB b BnAe 
KpuBonnHeRHofi noBepxHocTM, a Ha ApyroM - b 
BHAe HapyxcHoR unm BHyTpeHHeCi orn6a»omeH 
ceMeRcTBa noBepxHOCTefi, o6pa30BaHHoro c 
noMOLAbK) BbiiueynOMjiHyToS xpuBonMHefiHoii 
nosepxHOCTM, 3aicniOHaK)i^eMCfl b tom, mto 
cosAatoT B3anMOCBfl3aHHbte BpaiAaTenbHbie 
ABMweHMn oxBaTbiBaK>mero m oxBaTbiBaeMoro 

COnpHWeHHblX 3neMeHTOB C BO3M0)KHOCTbtO 

o6pasoBaHHfl BbiTecHMTenbHbix paooHMX KaMep, 

M noCpBACTBOM 3BeHb6B CMHXpOHH3HpyK)lneH 
CBA3M CHHXpOHH3HpyK)T BpaiAeHMR 

oxBaTbiBaKDiuero m oxBaTUBaeMoro 
conpflxeHHbix aneMeHTOB, ocyiAecTBnflWT 
AncpcpepeHu^ianbHo CBfrcaHHbie Bpau^eHMn AByx 
BbiuieynoMRHyTbix conpnweHHbix aneMeHTOB 
BOKpyr cbovix ocefi n 3B6Ha CMHxpoHvi3kipyioiAeA 
CBA3H ABa BpaiAeHvin na ynoMAHyTbtx Buiue 
BB/jflioTCR He3aBMCMMbiMn Apyr ot Apyra, 
npuneM yrnoBbie ckodocth BpameHMM 
onpeAenniOT H3 cxx)THoaieHMR 

Kiw 1 +K2oi2 + W3 = 0, 

rAe 

<a v &2 -yrnoBbie cKopoc™ BpameHun BOKpyr 
cboux oce« BbiweynoMHHyTbix conpyi>«eHHbix 
aneMeHTOB, 

»3 - ymoBan cKopocTb BpauneHUR 3Bena 

CMHXpOHM3MpyiOlAeM CBB3M. 

K 1( K 2 - noCTOSHHbie KO30Ct>Ml4MeHTbl CBA3M, 
npH 3T0M OAHOBpeMeHHO c BpameHMeM 
conpn>KeHHbix aneMeHTOB BOKpyr cbomx ocefi 
ocymecTsnRfOT AononHHTenbHO nnaHeTapHoe 
BpameHne n»o6oro vis conpHweHHbix aneMeHTOB 
BOKpyr ocm Apyroro aneMeHTa, a sennMUHbi 
yrnoBbix CKOpocTeft spaiAeHnq conpnxeHHbix 

3/ieMeHTOB Bbl6npaK5T M3 COOTHOUJeHMP 
(Z-1>o r 2o>2 + Oo=0. 
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rfle M 1 - yr/ioeaw crapocTb Bpau^eHnfl BOKpyr 
ceoeCi ocm 3/ieMeHTa. noBepXHOCTb KOToporo 
Bbtno/iweHa b Bn/ie KpuBonMHefcHO* 
nosepxHOCTn. 

«„ 2 - yrjiosafl CKOpocrb BpameHMR BOKpyr 
CBoea ocu aneMeHTa. nosepxHOdb KOToporo 
SbinonHeHa b &opMe BHyTpeHHefi mjih HopyxHotf 
orw6aiomea ceMeacTBa noBepxHOCTefi. 
o6pa30BaHHoro c noMombK) BUiueynoMRHyToPi 

KpMBOJIMHeMHOM nOBSpXHOCTM, 

o 0 - yrnoBaa cKopoctb ABWKeHUR ocu 
3JieMeHTa, coBeptuaK>mero njiaHeTapHoe 
epameHne, 

Z - ije/ioe Mucno, Z>1 . 

Kpowie 3Toro, ntoObie ABa spameHun U3 
BpameHntf flByx conpRKeHHbix snewieHTOB 
BOKpyr cbomx ocefl m 3BeHa cnHxpOHMswpyiomefl 

CBA3H MOryT CVIHXpOHH3MpOBaTb Me>KAy CO&OM. 

Kpoiwe 3Toro, nepeAany ABHaceHHR ot oflHoro 
sneMeHTa APyoMy MOryT ocymecTBnRTb nyiewi 
BBefleHun b MexaHMMecKoe conpwKocHOBeHwe 
KpuBonnHeMHbie noBepxHocru oxsaTbisawmero 
m oxBaTbiBaeiwioro conpRxeHHbJX sneiwieHTOB c 
oGpaaoBOHMeM npxt 3Tom khhsmbtmmbckom napbi. 
Hat46onee 6jiu3kmm t6xhmm©ckmm peiueHweM k 
npeAnoxeHHOMy ycTpoficTBy RanReTCR 
TpoxoMAHaR o&beMHap MaujkiHa, coAepxcaujaa 

KOpnyC C OCHOBHOM OCbK). B KOTOpOM 

pacnono>KeHbi oxBaTbisaKHUMB m oxBaTbiBaewibifi 
conpRweHHwe aneMeHTbi c B03M0>KH0CTbK) 
o6pa30B3Hnfl paooMux KaMep, 
cnHxpoHM3Mpyiomaq CBR3b we>Kfly 
conpflxeHHbiMn 37ievteHraMM, npn stom oahh hs 
conpn>KeHHbix 3/ieMeHTos BbinonHeH c 

nOBepXHOCTbK) B CjXDpMe KpHBODHHeMHOfl 

noBepxHOc™. a Apyrofc 3/ieMeHT - b bma© 
Hapyxo-iov^ win BHyTpeHHen* orn6aK>mefi 
ceMeMCTBa BbiujeynoMRHyTofl KpuBonnHePtHofi 

ROBepXHOCTM. 

PaocNue KaMepw o6pa30BaHbi 

OXBaTblBatOLUMM M OXBaTblBdBMbIM 3/ieMeHTaMM 
H AByMS nnOCKHMM TOpueBWMH CTeHKaMU, 

cnHXpOHH3aTop o6pa30BaH 3y6MaTo* napofi. 
SKriKDMatoii^ePi LuecrepHH BHeiuHero m 
BHyTpeHHero 3ai\enneHHR, npn stom b Kopnyce 
pa3MeiAeH sKci^eHTpkiKOSbJ^ Ban c KOpeHHbiMH 
LueviKaMM v\ pcrrop, HMetomufi HecxaribKO BepujuH 
c Ayroo6pa3HbiMM cTopoHaMH, pasMeiAeHHbift 

UjapHMpHO Ha SKCUeHTpMKe SKCUeHTpHKOBOrO 

Bana h KecTKO coeAuneHHbiM c tuecTepHefi 
BHyTpeHHero 3aijenneHviR, HaxoARiMMflCR b 
nocTORHHOM 3auenneHMn c wecTepneM 
BHeuiHero 3aijenjieHHR Topi^eBOM cTeHKM 
/CyXOMTIHHOB P. M. TpoxonAHbie poTOpHbie 
Kownpeccopbi. H3A. o&beAMHeHue Bui^a niKona, 
rocyHMBepcvrreT, XapbKOB, 1975 r., CTp.70-71/. 

H3aecTHoe ycTpoMCTBo o6naAaeT oahom 
HeaaBucwiMO^ creneHbto cbo6oa^> 

BpauL^aTe/ibHoro ABHweHHR n orpaHnneHHbiMn 

TeXHMMeCKMMH B03M0WHOCTAMU, He 

nO3BO/lH»0LMMMM yBeJIMHMTb KO/IHHeCTBO pa60HMX 

i^MKnoB, ocyu^ecTBnneMbix 3a oahh o6odot 
/nepnoA oOpa^eHMR/ sneMeHTOB 
BbJTecHHTe/ibHoft napw, a TaJOKe noBwcHTb Krm 

BBMAy HeinHHM« peaKTMBHOM CMJlbJ H8 OHOpaX 

HenoAB^KHoro Kopnyca MaujMHbi. TaK, 
HanpuMep. b ABMraTene BaHKenn oahh no/iHbi^ 
L(H)cn, paBHbtM HeibipeM yKasaHHbiM pa6onuM 
UnicnaM, ocyiAecTanpeTcn 3a Tpn ooopoia 
SKCMeHTpuKOBoro Bana. Kpoiwe Toro, y 

MSBeCTHbtX 06-beMHWX TpOXOHAHWX MaiuuiH Ha 

onopw HenoABUMCHoro Kopnyca Ae^cTByioT 
cymecTBenHbie cTaTHMecKuPi peaicr^BHbiA n 

HHepi^MOHHblM MOMeHTbJ, HTO CHM)KaeT MX 

HaAexHOCTb m AonroBeMHocTb. 



25 



35 



45 



55 



60 



3aAaHeft, Ha penieHMe xoropoft HanpaaneHO 
HacTORiuee M3o6peTeHne, nBnneTCfi 
pacujupeHne TexHMHecKMx m ct)yHKi4noHanbHbix 
B03MO>tcHOCTe« nyTeM yBenMHeHun Hucna 
h e3a b n cn m bix cTeneHeA cBoooAb) 

BpaiAaTe/ibHoro ABWKeHMfl ao AByx m 
yBe/iHMeHkifl Auana30Ha nepeAaTOMHbix 

OTHOLUeHUM MeX3HH3MOB C KpHBOJlUHBMHbiMH 

sneMeHTaMM v\ yBenn^eHMn nucna paooHnx 

L^UKTIOB M3MeHeHMfl 06-beMOB BblTeCHMTe/lbHblX 

Kawep 3a oahh ododot npuBOAHoro aana c 

OAHOBDeMeHHbJM yMSHbLLIBHMSM 3HaM6HHi^ 

cyMMapHoro MaxOBoro MOMeHTa n peaKquR Ha 
onopax o6"beMHbix TpoxoMAHbix msiuhh. 

Ana AOCTkwceHMfl yKasaHHoro Bbtuje 
TexHunecKoro pe3ynbTaTa b M3BecTHO« MaujMHe 
o6"beMHoro pacujupeHMP /BbJTecHeHMn/, 
coAep>Kame« rapnyc c ochobhoh ocbio, 
oxBaibdBaKDiAUM h oxsaTbiBaeMWH conpaxeHHwe 

3/ieMeHTbl, yCTaHOB/ieHHWe C B03M0KH0CTb»0 

o6paaoBaHHR pa6oHMx kaMep. m CMHXpoHM3aTop, 
nMe>OLAHM no MeHbiijeM Mepe oaho 3 Be ho, oavih 

M3 COnpRJKeHHblX 3/ieMeHTOB UjapHMpHO 

ycTaHOBneH b Kopnyce mjih cwHxpoHM3aTope c 
B03MO>KHOCTbtO BpaiueHup BOKpyr OCHOBHOM ocm, 

a btodoR conpnxeHHbift snewieHT ycTaHosneH b 

CMHXpOHH3aTOpe C BOSMOXHOCTblO 

nnaHeTapHoro BpamenuR BOKpyr ocki nepBoro 
aneMeHTa, npM stom oamh M3 conpqxceHHbix 
aneMeHTOB Bbino/iHen c KpuBO/iiiHeRHOR 
noBepxHOCTbio, a APyroR 3jiewieHT - b BnAe 
HapyKHOM mtim BHyTpeHHefi orM6aK5Lue« 
ceMeRcTBa noBepxHocTeft. o6pa3oBaHHoro c 
noMOiAbio BbiujeynoMRHyTOfl KpnBonnHe«HO« 

nOBepXHOCTH, CMHXDOHU3aTOp yCTaHOB/ieH B 
KOpnyCe C BOSMOXHOCTblO BpaiASHMR 
OTHOCMTeJIbHO OCHOBHOft OCU. npirf 3TOM no 
MBHbiijeH Mepe oauh VIZ COnpR)KeHHblX 
9/ieMeHTOB n CMHxpoHH3aTOp udm no MeHbiuePi 
Mepe ABa conpR)KeHHux aneMeHTa CBR3aHbi 
Me^Ay co6o^ c o6paaoBaHneM KHHeMaTMHecKoia 
L^enki, ycraHoaneHHoft c BosMOKHocTbK} 
CMHxpoHM3aunn Bpau^eHuft AByx conp«)KeHHbix 
sneMeHTOB BOKpyr cbomx ocefl mjim BpameHUR 

OAHOrO M3 COnpflJKeHHblX 3J~ieM6HT0B BOKpyr 

CBoefi ocu m BpaiAeHMR ocu Apyroro 
conpRxeHHoro aneMeHTa, coBepujaiomero 
ruiaHeiapHoe BpaLAenkie, BOKpyr ochobhor ocu, 

B COOTBeTCTBHM C COOTHOLUeHHeM 
Kito^'*-K2<02 + »3 = 0. 

rAe (2> 1 ,(!>2 - ymoBbie ckodocth apaiAeHHR 
BOKpyr cboux ocefi BbnueynoMRHyTbix 
conpn>KeHHbix aneMeHTOB, 

co 0 - yrnoBaR cKOpocTb apameHUR ocm 
aneMeHTa, coBepuiaioiAero ruiaHeiapHoe 
ABuweHvie, 

Kj. - nOCTORHHbie KO300HUMeHTW CBR3M, 

npfi 3Tom nio6we ABa H3 Tpex BbfiueynoMRHyTbix 
Bpa L14SHMM co 0 .o) 1 ,o>2 He3aBncnMbi Apyr ot APyra. 

KpoMe 3Toro, ManiMHa Mo>KeT 6biTb 
cHaG>KeHa AononHMTenbHbJM ckiHxpoHnsaTopoM, 
CBR3aHHbiM no KpaflHeM Mepe c n»o6biMM AayMn 
M3 c/ieAyioiAnx MacTePi 06-beMHOM MaoiMHbi - 

CMHXpOHM3aTOpOM, KOpnyCOM, COnpfiJKeHHblMM 
3JieM6HT8MM. 

KpoMe 3Toro T Aono/iHMTenbHH^ 

CMHXDOHM3aTOp MOJKeT GblTb BbinO/lHeH 8 BMA© 

nepeAann c nepeAaTOHHbiM oTHOiueHMeM. 
paBHbiM n^ioc m/im MMHyc eAMHuqe, nnn 
MexaHM3Ma KpyroBoro nocTynaTenbHoro 

ABH>KeHMfl OAHOrO M3 COnpRKeHHbfX 3/ieMeHTOB, 

\ah\a KynncHoro MexaHn3Ma, nnn MHBepTopa 
HanpaBneHMR BpameHMR. 

KpoMe 3Toro, MaujMHa MOKeT 6biTb 
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CHa6xeHa AononHMTeribHofi wiweMaTMHecKofi 

UenbtO, CBFI3aHH0M C ntOOblMM AByM« M3 

cneAywiAMX nacTefi MaujuHbi 
CMHxpoHM3aTopoM, KopnycoM. conpaweHHUMM 
□neMeHTawiM c B03MO>KHOCTbK> yMeHbaieHMq Ha 
eAUHnqy KO/iMnecTBa He3aBMCMMbix creneHeii 

CS060Abl MailJMHbl. 

Kpowe 3Toro. Aono/iHMTe/ibHaR 
KHHeMaTHMecicafl nenb MOxeT 6biTb BbtnonneHa 
b BMAe nnaHeTapHoft 3y6waTofi nepeflaMH. 

KpoMe 3Toro, oahh W3 COnpfl)KeHHblX 
3JieMeHTOB BbinOJlHeH C LJMJlMHApHHeCKMMM 

L^eBKaMn. 

KpoMe 3Toro. OHa Moxer 6wTb CHaoacena 
ycTpoftcTBawin nepeAann spameHMM, 
CBflsaHMbJMM no MeHbiueu Mepe c AByiwa n 3 
cneAynDiMMX BpaujaiOLUMxcfl MacrreM MawMHbi: 
conpfl>KeHHbiMn oneMeHtaMn n 
AononHMTenbHWM CMHxpOHMsaTopOM, m 
wvieiomMMH cpeACTsa Ana coeAnHeHun no 
MeHbLueft Mepe c AByMA BpaiuaiotuMMMCfl 
aneMeHTaMM BHeuiHUX ycTpoftcTB. 

KpoMe SToro, OHa MOJKeT ObiTb cxa6>KeHa 

AOnO/IHHTenbHblMM OXBaTblBaHDlUMMM M 

oxBaTbJBaeMbiMM conpwKeHHbiMw anewieHTaMM, 
BwnonHeHHbiMH c BwiueynoMflHyTOM 

KpMBOnMHefiHOM nOBepXHOCTbK) MJW 

orpawnMeHHOM onoeaiomefi ceMeftcTBa 
BbiiueynoMflHyToR KpMBO/iMHeMHOM 
noBepxHOCTbK), ycTaHOBneHHWMn c 

B03MO)KHOCTbK> 06pa30BaHMfl AonoriHMTenbHbix 
paOOMMX K3Mep M C B03MOHCHOCTbtO 

BpainaTenbHoro m nnaHeTapHoro ABuwej-MM, npn 
stom Bee conpn)KeHHbie sneMeHTbi 
pacnonoweHW mhm coocho praom, mjim 
KoaKCuanbHo b KaMepax APyr OTHOCMTeribHO 
Apyra n CBR3aHbi oahm c Apyr^Mn. 

KpOMe 3TOTO, OAMH M3 BHiueynoM«HyTbtx 
COnpJttKeHHblX 3/ieMeHTOB MOWeT 6blTb KeCTKO 
COeAHHeH C OAHMM AOnOJlHHTeJIbHblM 

conpRweHHbtM sjieMeHTOM, APyrofi 
conpnweHHbifl SJiewieHT wecTKo coeAMneH c 

BTOpbJM AOnOfiHMTe/lbHbJM COnpHHCeHHblM 

sneiuieHTOM, npn stom ynoMAHyTbie sneMeHTw 
ycTaHOBneHbi b pa6oMnx KaMepax Apyr 
oTHocnTeribHO APyra xoaKCvianbHO. 

KpoMe 3Toro, oxBaTbiBawDiMwe m 
oxsaTbiBaeMbie conpflxceHHwe oneMeHTbi MoryT 
6biTb ycTaHoaneHbi c BOSMOKHocTbto 
MexaHnnecKoro conpMKOCHOBeHMn mx 
KpwBonnHeCiHbix noBepxHOCTeM n oopasoBaHMH 
npw stom KMHSMaTMHecKOM napbi. 

Ha fyvir. 1 n3o6pa«eHa cxeMa, noflCHAJOLnap 
cnoco6 npeo6pa30BaHMB ABuxeHUA b 

TpOXOMAHOH 06*beMH0M MaLUHHC 

Ha 0nr. 2 - nonepeMHoe ceneHne paoonux 
KaMep o&beMHofi MaiunHw c Aono/iHMTeribHbiMM 

OXBaTbiB3IOIAl4MM U OXBaTblBaeMblMU 

9J18M6HT3MM. 

Ha <pwr. 3 - npoAO/ibHUM pa 3 Me p oo'beMHOft 

MaLUMHU. BbinOAHeHHOM C KpyrOBbJM 

nocTynaTenbHbiM ABMweHMeM oxBaTbisaeMoro 
sneMeHTa, npo$Mnb KOToporo BbinoriHeH no 
BHyrpeHHeCi orwBaiometf. 

Ha 0nr. 4 - ceneHMe A-A no ct>nr. 3 
Ha cf>nr. 5 - npOAOAbHbiii pa3Mep o6-beMHoft 
waujMHbi, BbinoAHeHHofi c KpyroBbiM 
nocTynaieAbHbiM ABvwceHMeM oxBaTbiBaeMoro 
3/ieMeHTa. npocpn/ib KOToporo BbinonHeM no 
AsyxAyroBovi TpoxonAe. 

Ha 4>nr. 6 - ceweHne 6-5 no 0Mr. 5 
Ha 0nr. 7 - npOAonbHwii pa3Mep o6"beMHOti 
MaujuHbi, BbinonHeHHofi c KpyroBbiM 
nocTynaienbHWM ABki«eHvieM oxBaTbiBawmero 
sneMeHia. npo4>M/ib KOToporo BbinoAHeH no 
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AByxAyroBoa TpoxonA©. 

Ha cfcw\ 8 - ceseHne B-B no 4>nr. 7 

Ha 0kir. 9 - npoAO/ibHbift paaMep oObeMHod 

MaLUUHbl C CMHXpOHV13aTOpOM, BbinOAHeHHblM B 

BMAe 3y6MaTbix Ko^ec c nnaHeiapHbiM 
ABuxeHueM oxaaTbiBaeMoro s/ieMeHTa. 
npocpunb KOToporo BbtnoriHeH no BHyTpeHHeR 
orvi5aK)iAePi. 

Ha 0nr. 10 - ceMGHne T-r no c$)W\9. 

npeAno>KeHHbiM cnocoC npeo6pa30BaHMfl 

ABkDKeHMfl B o6*beMH0ft MaiUUHe, BbinOflHeHHOM c 

conpnxceHHbiMH sneMeHTaMn KpMBonnHeflHoC* 
cfjopMbi. ocyiAecTBAseTCfl cneAyKDiAMM o6paaoM. 
CosAaeTcn BaakiMocBRaaHHoe BpaiAeHue c 
AByMp cTeneHRMM cboooaw BpamaTenbHoro 
ABuxceHun KMHeMaTHMecxvi conpflxceHHbix 
oxsaTbiBaiomero m oxBaTbisaeMoro aneMeHTOB m 
sseHbeB cnHxpoHM3aL4nn ; cosAaeTcn nnn 
n/iaHeTapHoe BpameHne oahofo ms 
conpflxeHHbix sneMeHTOB, wnw co3AaeTcn 
6npoTaTHBHoe Bpau^eHMe ooomx 

BbnueynoMflHyTwx aneMeHTOB. orpaHviMeHHbix 

B3aHMOOrn6aK)mWMM nOBepXHOCTRMkl, 

BbjnoiiHeHHbiMM Ha oahom mx conpwxeHHWX 

3/ieMeHTOB B BMAe l^MlcnOMAbl MJ1M TDOXOMAbl, 

3KBMAMCTaHTbi BbtujeynoM«HyTbix noBepxHocreii, 

KpMBOAMHeftHOR nOBepXHOCTM. 6jlM3KOfl K 

BbimeynoMnHyTbiM, jim6o b c£opMe ct)panvieHTOB 
BbiLueynoMRHyTbtx noBepxHocTeM. a Ha APyroM b 
BMAe HapyxHow nnn BHyTpeHHe^ orM6aK>u^eM 
ceMeMCTBa BbJiueynoMnHyTbix KpMBOJiMHeMHbix 
noBepxHocTePi m o6pa3ywLMMe paooHMe 
/BbrrecHMTe/ibHbie/ KaMepbi. 

Ha npeACTasneHHOM MnntocTpai^MOHHOM 
MaTepMane b KaMecree oxBaTWBaKDinero m 
oxBaTbisaeMoro aneMeHTB npeACTaaneHbi 

COOTBeTCTBeHHO DOTOp M CTaTOp o6-faeMHOM 

MauiMHbi. 

B xaMecTBe npMMepa peanM3au,Mn cnocooa 
npeACTaB/ieHa o6bewHaa MaiUMHa, b kotodoCi 
oxsaTbiBaeMwCi 3/ieMeHT BbinonHeH b BMAe 
poTopa 1 /cpur. 1/ TpexyrnosoM cfopMbi, 
npocfwnb KOToporo Bwno/iHeH no BnyTpeHHeR 
orMoa joined, Z = 3. npotfcwib paooneft nonocTM 
oxBaTbiBaKxnero SAeMeHTa - crraTopa 5 
BwnoAHeH no AByxAyroBOM anMTpoxoMAe. PoTop 
1 nepeMeiyaioT nnaHeTapHO. T.e. c ymosofl 
CKopocTbW <o no oKpyjKHOCTM Ha yron e BOKpyr 
ueHTpa O no oKpy >khoctm , npoxoARiuew nepea 
ToMKy Ol a caM poTop apainaioT c yrAOBOM 
CKOpocTbw w/3 BOKpyr CBoero i^eHTpa Oi b 
HanpaaneHMM, coBnaAaiou4eM c nepeMeiAeHMeM 
ero LteHTpa no oKpyxnocTM, TaK mto ero TpM 
BepiiiMHbi A 1( A 2 , A 3 CKO/ib3HT no anMTpoxoMAe 
CTaTopa, He OTpbiBawcb ot Hee. B anaHeTapHOM 
peKMMe ABMKeHMn snMTpoxoMAa CTaTopa 5 
HenoABuxHa. 

Bboamtcr AonoriHMTenbHaR He33BMCMMan 
creneHb cboooaw BpamaTenbHoro abm)K6hmh 
conpnxeHHwx 3/ieMeHTOB. HanpMMep, 

OCyiAeCTBHRIOT TpM BDaiAaTe/lbHblX ABMXeHMFJ, 
ABa M3 KOTOpbOC Bbl6MpatOT He33BMCMMO, a 

MMeHHO npM nnaHeTapHOM abmjkbhmm oahoto M3 
conpn>KeHHbix aneMenTOB ocyiAecTsnflK)T 
AonanHMTeribHO BpaineHMe btodopo 
conpnraeMoro sneMeHTa BOKpyr ero ocm, a npM 

6MPOT3TMBH0M Bpaii^eHMM O6OMX COnpflWeHHblX 

sneMeHTOB ocyiAecTBnsfOT AonoAHMTenbHo 
nnaHeTapHoe ABMKeHMe oAHoro M3 
conpH>KeHHbix 3JieMeHTos BOKpyr ocm Apyroro 
sneMeHTa, npM stom ycraHaBniiBafOT HananbHyio 
cjja3y m HanpaBneHMe Ka>KAoro M3 BpaiueHMM. a 
BenMHMHbt ymoBbix cxopocTeM Bpai^eHMM 
BwujeynoMflHyTHx conpwKeHHWX aneMeHTOB 

Bbl6Mpa»OT B COOTBeTCTBMM C 38B WCMMOCTfiMM 
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rae <o n - ymoBa$i crapocTb BpameHMR BOKpyr 
CBoefi ocm 3/ieMeHTa, noBepxHocTb KOToporo 
BbinonHeHa b cpopMe BbiujeynoMRHyTbix 
KpMBOJinHeftHbix nosepxHocTefl, co 2 - yrnoBa« 
crapocTb BpameHMH BOKpyr cBoefi ocm 
sneMeHTa, nosepxHocTb KOToporo BbinoriHeHa b 
cpopMe BHyTpeHHeft mam HapyxHotf orM6aK)me& 
ceMe&CTBa BbiLueynoMsnyTbix KpMBOnMHe&Hbix 
noBepxHOCTetf, <:>3 - yrnoeaR CKopocTb 

BpaUjeHUfl 3B6H3 CMHXpOHVtSMpytOLUeCl 
CBFI3H, tag - yr/IOBafl CKOpOCTb ABMXeHUR OCM 

aneMema, coBepujajomero nnaHeTapHoe 
flBMJKeHHe. Ki. Kj- nocroRHHbie KoacpcpML^MeHTbi 

Z - Mucno BepLUMH orn6aK)LLJ,ePi 
BbiujeynoMflHyToro ceMeftcTBa KpMBonMHefiHbfx 
nosepxHocTetf, nwooe L^enoe mi/icjio, 6onbiuee 
1, K - JiK>6oe fleficTBMTenbHoe wwcno. 

flooaB/inn k nnaHeiapHOMy ABMweHMw 
pOTOpa OVlDOTaTMBHbii* BMA ABMweHMR, T.e. 
aacTaBJiaeM poTop m CTaiop AononHMTenbHO 
BpaujaTbca BOKpyr cbomx L^eHTpoB O ' w b 

oahom HanpasneHMM, npoTHBononojKHOM 
nanpaaneHkoo nnaHeTapHoro flBvixeHns pOTOpa 
c ymoBbiMM ckodoctrmm - 2/3/ m /porop/ M 

- (o /craTop/. 

Potop b 3Tom OTynae npuo6peTaeT 
cyMMapHyw CKopocTb coocTseHHoro spauieHMR 
BOKpyr CBoero i^eHTpa. paBHyw «/3-2/3co = 

- <o/3, m yron noBopoTa y = -e/n 

BOKpyr i^eHTp pOTOpa coxpaHMT cbok) 

CKOpOCTb ABM*eHMR RO OKpyWHOCTM + <o H 

yron a. a CTaTop npMoSpeTaeT CKOpOCTb -« . 

3TO rOBOpUT O TOM, MTO 

BepiuviHbi A ^ ' A 2 ' A 3 Tpey 0 * 1 ^ 01 * 0 poTopa 

6yayT b 3tom cnynae onMCwsaTb ranoTpoxoMAy 
m CKOJib3HTb oflHOBpeMeHHo no BpaujaiomeMCR 
BOKpyr CBoero i^eHTpa c ymoBofi cKopocTbto 

- <o snMTpoxonfle cTaTopa, He oTpbisaacb ot 
Hee. Umkji M3MeHeHM« OAHoro 3aMKHyToro 
oG-beMa wie>KAy poTopoM m CTaTopow 
yMeHbiuaeTcn ao - 45° yma nosopoTa pOTOpa 
BOKpyr CBoero LjeHTpa mtm, mto cooTBeTCTByeT 
+ 135° yma nosopoTa ijeHTpa poTopa - m - 
1 35 0 yma nosopoTa Kopnyca BOKpyr i^empa 
3nMTpoxonAbi, T.e. I4HKT1 coxpaTuncH no 

CpaBHeHMK? C U3BeCTHbJM 6riH>KaPlLiJHM 

rmaHeTapHbiM aHanoroM c nenoABMWHOM 

SnUTDOXOMflOR M TpeXBepilJMHHWM pOTODOM B 

ABa pa3a ZcooTBeTCTBeHHo B03pocno b ABa pasa 
KonimecTBO ljwchob 3a o6opoT/, a no cpaBHeHMK) 
c 6npoTaTktBHOvi BpamaTeribHoPi cxeMOtf - b 
neTbipe pa3a, mto CBMAeTenbCTByeT o 

B03M0KHOCTM MHTeHCMCpMKaLtWM 

TepMOAMHaMUMeCKMX l^MKHOB npM T8K0M 

npeo6pa30BaHMM flBMacemifi. 

KpOMe Toro, qeHTp poTopa m CTaTop 
Bpaii^awTCP b npoTMBononojKHbix 
HanpaB/ieHUBX, t. e. kohtppotopho, mto 
no3BonfleT 3HaMHTe/ibHo yMeHbiunTb 
cyMMapHbjPi KMHeTMMecKMR m peaKTMBHbiPi 

MOMeHTbl MSUJHHbl . ■ 

LlMKii n3MeHeHMR pa6oMero o6"beMa e 
snuTpoxonAHOM cxewie c rmaHeTapHbiM 
ABn>KeHneM poTopa /c BHyTpeHHew orn6a»oiAeR/ 
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c AonoJiHMTenbHbJM BpaiAeHneM CTaTopa 
/snMTpoxowAbi/ Ha cpur. 1, paBHWM 45°, MO>KeT 
6biTb nonyneH npn Z = 3 m AByxAyroBoH 
annTpoxonAe npn paannMHbix yrnosbix 
HaManbHbix cpa3ax. ueHTpa poTopa m 
cooTHoueHMHx ymoBbix cKopocrebi aneiwieHTOB m 

MX LjeHTDOB. 8 M3CTHOCTM, COOTHOUjeHMft 

ymoBboc CKopocTeft BpameHUfl 3/ieMeHTOB 

BOKpyr CBOMX lieHTDOB K ymOBOfi CKOpOCTM 

LjeHTpa sneMeHTa, coBeptuaioiAero 

nnaHeTapHoe ABH>KeHne, T.e. o> 1 /o>o M ">2/&o 

B M3CTHOCTM, npM BHyTpeHHef^ orMoatoiABM 
poTopa 1 m snMTpoxoMAe craTopa 5 m/im npM 

MCXOAHOfl TMnOTDOXOMAe pOTOpa 1 M BHewHefl 

orMCaioiAefl ceMeftcTBa tdoxoka CTaTopa 5 
nnaHeTapHoe ABMKeHMe poTopa 1 MO>KeT 6biTb 
onucaHo cooTHOiueHMeM e 4 . p .+1/Z e p , rAe 
e y.p. m e p - eAMHMMHwe opTw BeicropoB yrnoBOfl 
ckopoctm MeHTpa poTopa 1 m pOTOpa . fio6asnM k 

3TOMy ABM>KeHMK) GMDOTaTMBHOe BpaiASHMe , 

onucbieaeMoe BbipaxeHneM 

K er.K +K(Z-1 )/Z e p . nonynMM K 
er.K^p.^l+KfZ-ljyZep. 

Us npMBeAeHHoro cneAyeT, mto npM 
BbinonHeHMM noBepXHocTM sneMeHTa, 
coBepLuaromero nnaHeTapHoe ABMxeHMe. b 
cpopMe BHyTpeHHe^ mdm napyxHO^ orvi 6a joined 
ceMe^CTBa KpMBO/iMHe^Hbix noBepxHocTew, a 
noeepxHocTM sneMeHTa, coBeptuatoiAero 
BpaiAeHMe BOKpyr CBoero HenoABM)KHoro 
qeHTpa. b cpopMe KpuBO/iMHeftHbix 
noBepxHocTeM, oTHoiueHMq ymoBoii ckodoctm 
aneMeHTa, coBepiuaK)U4ero Bpau4eHne BOKpyr 
CBoero HenoABM)KHoro ueHTpa m yrnosoR 
ckopoctm BpameHMR /BOKpyr CBoero nempaJ 
sneMeHTa, coBepwaramero nnaHeTapHoe 

ABMJKeHMe, K ymOBO^ CKOpOCTM ABMWeHMfl 

qeHTpa 3/ieMeHTa, cosepiuawiAero 

nnaHeTapHoe ABM^eHMe, pasHbi 

COOTBeTCTBeHHO K m [(Z-1 )K+1 J/Z. 

TaK. HanpMMep, Z = 3. runaHeTapHOM 
ABMKeHMM oxBaTbtsaeMoro sneMeHTa poTopa c 
BHyTpeHHeW orMoawiAefl m AonoriHMTeribHbiM 
BpameHMeM anMTpoxoMAbi Kopnyca m poTopa 
BOKpyr cbomx ueHTpos, MMeeM: 

e = 45', K = -5, K-) = -5; K 2 = -3; umkd t = 
45° noBopoTa i^eHTpa poTopa. 

6 = 135' K = - 1; K t = -; K 2 = -1/3; mmkxi y = 
45" nosopoTa BOKpyr CBoero LieHTpa. 

npeAnoKeHHbif^ cnoco6 npeo6pa30BaHM« 

ABMXCeHMR B MeX3HM3Me C COnpflMCeHHblMM 
SneMeHTaMM KpMBOJWHeMHOM CpOpMbl 

ocyiAecT&nweTCR AMCpcpepeHL^MaribHo 
CBnaaHHbiM BpaujeHMeM stmx aneMeHTOB m 

3BeHa CMHXpOHMSMpyiOIAeft CBA3M . npMneM 
CKOpOCTM MX BpaiAeHMR yCTaHaBDMBatOT B 
COOTBeTCTBMH C 33BHCMMOCTbK) 

Kko 1 +K2Ci)2 + «3 = 0. 

rAe coi.to2/ - yrnosbie ckodoctm BpameHMR 
BbiujeynoMRHyTbJX sneMeHTOB. co 3 - yrnoBaq 

CKOpOCTb BpameHMR 3BeH3 CMHXpOHM3at4MM, Ki, 

K2 - nocTORHHwe KOSCpcpMUMeHTbi CBR3M, npM 

3TOM BenMMMHbl JlK)6blX AByx CKODOCTeft 
Bbl6MpaK)T npOM3BOJ1bHO. RpM 3TaK0M 
33BMCMMOCTM, y Ka3b4BaK3U^eM H3 HailMMMe y 
MeX3HM3Md AByx CTeneHeR CBOOOAbl. OH 

paooTaeT b KasecTBe AMcpcpepeHi^naribHoro 
MexaHMSMa. 

Bo3MO>KHbi cneAy»oiAMe BapMaHTbi 
npeo6pa30B3HMe ABMxeHMR MexaHMSMa: 1/ 6es 
nepeAa^^ abmjkbhmr Me*Ay oxBaTbiBa»OLAMM m 
oxBaTWBaeMWM aneMeHTaMM, b stom cnynae mx 

ABMKeHMR OnpeAenRKDTCR SBeHbRMM 
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CHHXpOHH3aU,MH 6e3 B3aHMO£etfCTBHfl C3MUX 

conpnxeHHbix sneMeHTOB; 2/ c nepeAaMetf 

Bpai^eHUfl B3aMMOflet1CTByK)li^HMM 

conpflxeHHbJMH 3/ieMeHTaMM, b stom cnynae 

KpHBODHH9MHbJ6 nOBepXHOCTU OXBaTbiBahOlHerO 

m oxBaTbieaeMoro sneMeHTOB npMBOART b 
MexaHMMecKOe conpuKOCHOseHMe, o6pa3yn 
KMHeMaTMMecKyio napy, m ocymecTBrmioT 
nocpeACTBOM nocneAHet* nepeAany ABWxeHH* 
Me>«Ay oxeaTb<BaK3U4HM m oxBaTbiBaeMbiM 
aneMeHTaMn. 

B oOmeM cny^ae bosmoxho ocymecTaneHne 
KMHeMaTMMecKoro conpflweHwH n\&5oro nucna 
AononHMTenbHbix oxBaTWBawuni/ix n 

oxeaTbJBaeMbix aneMeHTOB, ycTaHoaneHHbix b 

AOnO/IHMTe/lbHblX yCTpOMCTBaX CMHXpOHM3ai4MM C 

B03Mo>KHocTbio BpamaTeribHoro m n/iaHeTapHoro 
ABMxeHnPi, npw stom ocnoBHwe m 
AonoriHUTenbHbie aneivieHTbi Nioiyr 6wTb 
pacno/ioxeHbi p«floiw m b nonocTRX Apyr Apyra. 

Ha cfcur, 2 npeAcraB/ieH npHMep peanuaauMn 
conpn>KeHMfl LuecTn KpHBonwHeMHbJX 
nosepxHOCTevi neTwpex noABWKHbix sjieiwieHTOB. 
B 3T0M BapnaHTe BbinonneHMR o6"beMHofi 
MauunHbi Ha HapyjKHoCi noBepxHoc™ 
oxBaTWBajomero sneMema - CTaTopa 5 
BbinojiHeHa AononHHTenbHan Kpn Bonn Hen Hafl 
noBepxHOCTb 30. ripwHeM. ecru BHyTpeHHflB 
noBepxHocTb CTaTopa 5 BbinoriHeHa b BUfle 
KpMBO/iMHeflHbtx noBepXHOCTefi, to 

AononHHTefibHan HapyjKHaa noBepxHOCTb 30 
oxBaTbiBawmero sneMeHTa - poTopa 1 
BbincmweHa Tatoce b bma© OKBMAucTaHTbi 
KpMBO/iwHefiHbix noBepxHocreB, a ec/in 
BHyTpeHHflp noBepxHOCTb CTaTopa 5 Bwno/iHeHa 
b BMAe HapywHOfl orneawme^ ceMeftcTBa 
Kpn Bonn Heii Hbix noBepXHOCTePi, to Hapy*Hy»o 

nOBepXHOCTb pOTOpa 1 BbtnOJlHFIKJT b BHAe 

BHyTpeHHeR orn6aiomeii cewiePicTBa 
KpuBO/inHefiHbix noBepxHOCTefi. flono/iHUTenbHo 
b Be ash BTOpofl oxBaTbiBaioiMM^ sneMeHT - 
pOTOp C nOBepXHOCTflMM 27 m 31. KoaxcuanbHo 
pacnono>KeHHbifi c nepBbiM oxaaTbiBaeMbiM 

3/ieMeHT0M - DOTOPOM 1 . HpH 3TOM BHyTpeHHflfl 

KpuBonMHe^Haw noBepxHOCTb 31 
Aono/iHUTenbHO oxsaTbJBaiomero snewieHTa 
BbinojiHeHa conpflweHWoPi AononHMTe/ibHoB 
npyacHHofi noBepxHOCTb 30 nepBoro 
oxBaTbisaiomero sneMei-rra - CTaTopa 5. 

B npHBeA^HHOM BapnaHTe HeKOTopbie 
9rteMeHTbi acecTKO coeAnneHbi Apyr c ApyroM. 

T3K, OAHH H3 3/ieMeHTOB - CTaTOp 5 JKeCTKO 

coeAMHeH c AonojiHMTe/ibHbiM sneMeHTOM c 

Kpkl BOJII1I Heft HOft nOBepXHOCTbKD 30, 

SKBHAncTaHTHo^ noBspxHocTM anewieHTa- 
CTaTopa 5, nnn c noBepxHocTbio, OHepneHHoPi 
orn6aioiMe« ceMeftcTBa KpuBO/iMHeftHbix 
nosepxHocTetf; ApyroPi 3/ieMeHT c 
nosepxHOCTbK) 31 acecTKO coeAHHeH c APyrww 

AOnOJIHMTe/lbHblM SJieMeHTOM, BbinOJIHeHHbIM C 

n o Be px HOCTbto 27, npM stom Bee sneMeHTbi c 
noBepXHOCTAMU 30, 31, 27, 29 KoaKCiia/ibHO 
ycTaHoaneHbi b nonocTax Apyr Apyra. 

Cnoco6 npeo6pa30BaHnn ABuweHi/m b 
o&teMHoJi MaujuHe no 0nr. 2 ocymecTsrmeTcn 
T3K «e. K3K no c£nr. 1, HO C yMeTOM 
OAHoepeMeHHoro KHHeMaTMMecKoro 
B3anMOAeftCTBnn Tpex nap conpaweHHbix 
noBepXHOCTePi. 

06*beMHan MaiunHa, e kotodoR peannaoBan 
npeAHOJKeHHbiCi cnoco6. npeACTaanHeT co6oft 
HenoABM>KHbiM Kopnyc. coa© p)Ka iam m 
oxBaTbiBaioiUMPi n oxBaTbiBaeMbifl conpnKeHHbie 
snewieHTbi. BbinonneHHwe cooTBeTCTBeHHO b 

BHAe 3JieMeHT0B C COnpflWeHHbIMM 
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flOBepXHOCTflMH B CpOpMe U,MKriOMAbl WW 
TpOXOMAbl. kJlM 3KBMAMCTaHTbl BblUJeyHOMflHyTblX 

noBepxHOCTeR, vww KpiiBonnHefiHoPi 
noBepxHocTH, 6jih3koPi k BbiiueynoMnHyTbiM, unvi 

B CpOpMe 0parM6HTOB Ha3BaHHblX 

noaepXHocTeR, npn 3tom oahh M3 conpn>KeHHbix 
sneMeHTOB orpaHMMen BbiiueynoMRHyToPi 
KpuBonnHeCiHOfi nosepxHOCTbto, a Apyrow 
orpaHnneH napyxnovi nnn BHyTpeHHefi 
orki6aioiAeA ceMeticTBa BbiujeynoMRHyTbix 
KpuBoriMHe^Hbix noBepxHOCTefi. coAepxamviPi 
TaioKe Kopnyc m ycTpoficTBO cnHxpoHM3ai4nn - 

CMHXpOHH33TOp, M eX8 HMHeCKM CBR3b(BaK)U4H^ 

MejKAy coooPi conpflKeHHbie aneMeHTbi m 
HenoABn>KHbtti Kopnyc. B stom MexaHH3Me c 
AByMP cTeneHSMM CBOOOAbi conpn^ceHHbie 
snewieHTbi ycTaHOB/ieHbi c B03wioxHOCTbK> 
OAHOBpeMeHHoro B3a^Mocs»3aHHoro 
nnaHeTapHoro ABn>iceHHfl OAHoro M3 
BbiiueynoMflHyTbix d/ieiuieHTOB BOKpyr ocn 
Apyroro sneMeHTa \a Bpau^eHvifl uiapHbipHO 
ycTaHosneHHoro b Kopnyce Apyroro 
BbiLiieynoMflHyToro sjieiwiehrra BOKpyr CBoePi ocu 
O&beMHafl MaujMHa CHa6?KeHa 

AOnO/IHMTe/lbHbJM yCTpO^CTBOM CMHXpOHM3aUHM. 

AononHMTe/ibHO CB«3biBaioLunM iuie)KAy cooofl: 
conpn>KeHHbie sneiweHTbi, ocHOBHoe ycTpoflcTBO 
CMHxpoHnsauvtw n Kopnyc. 

Ha cpkir. 3,4 cxeMaTMMHO n3o6pa>t<eHa 
AByxcreneHHas TpoxoviAHan o6-beMHap mslumhq, 
BKn>oHaK)U4an oxBaTbiBaioiAMPi sneMOHT b B^me 
CTaTopa 5 c tpoxohaho^ BHyTpeHHefi 

nOBepXHOCTbtO M nnOCKMMM TOpqeBblMH 

CTeHKaiviki /Ha MepTewe He noK33aHbi/, 
. HenoABMKHbjft Kopnyc 6, CMHxpoHvi3kipytoLi(an 

CBfl3b - KpMBOLUMn 7 C KOpeHHWMM we&KaMw, 
LLiapHUpHO pa3MeiyeHHb)MM B HenOABVDKHOM 

Kopnyce 6. oxBaTbisaeMbifi aneMeHT b BHAe 
poTopa 1 c KpuBo/iMHefiHoPi Hapy>KHoPi 
noBepxHocTbio, pa3MeiAeHHbifi luapHMpHO Ha 
xoneHHOft ujePiKe KpHBOiunna 7, 

CMHXpOHH3MpyK)imiM 3JieMeHT. BbinOJIHeHHblH B 

BMAe napannenbHbix (cpuBonjunos 22, KopeHHwe 
Lue^KM KOTOPbix wapHHpHO pa3MeuueHbi B 
HenoABMJKHOM Kopnyce 6, a KoneHHbie iue«Kvt 
mapHkipHO pasMeujeHbi b poTope 1, npkmeM 
paAnycbi KpuBoiunna 7 m KpMBOUJunoB 22 
Bbi6paHbi paBHbiMH, a CTaTOp 5 ycTaHOBneH 
aiapHkipHo b HenoAB hjkhom Kopnyce 6 c 
bo3 m o>kh oct bvo BpaLAeHUA BOKpyr CBOePl OCV1 VI 
MexaHMHecKM CB«3aH c AonoriHMTeribHbiM 

MeX3Hkl3MOM CHHXpOHH3aMHH. KpHBotunn 7 
COeA"HeH CO CTaTOpOM 5 H C KOpeHHbIMM 

LLiePiKaMM napanne/ibHbix KpuBoujMnoB 22 Mepes 
MexaHM3M nepeAanki BpameHkiq, HanpMMep, 
peAYKTOp mjim My/ibTunnnKaTOp, MMeKJiyMfi 
3y6H3Tbte Koneca 23, 24, 25. 26. Potop 1 
BbinoriHeH no cpopMe b BHAe TpexyrnoBOft 
BHyTpeHnePi orn6aK3unefi, a CTaTOp 5 - b BHAe 

AByXAyrOBOM TpOXOHAbl. 

PaooTa b MexaHMSMe nponcxoAMT no cxeMe 
(J)nr.l, ho c KpyroBWM nocTynaTe/ibHbiM 
ABUxeHneM pOTopa 1. \~\pv\ BpaiAennH 
KpuBoiunna 7 KMHeMaTunecKan csnsb 3y6MaTbix 
Konec 23, 24, 25, 26 ooecneHHBaeT BpameHwe 
CTaTopa 5 c yrnoBOft CKopocTbK). b ABa pa3a 
MeHbLueR h b npoTMBonono>KHOM HanpaBneHuH 

no OTHOLUeHMK) K KpHBOLUUny 7. POTOp 1 

6/iaroAapfl napannenbHbiM KpneoojHnaM 22 
coBepmaeT KpyroBoe nocTynaTeribHoe 
ABn)KeHMe. ripM Z = 3, TpexyrnoBOM poTope 1 c 
BHyTpeHHeft orvj6aK)iAeCi n AByxAyrosofi 
TpoxonAe CTaTopa 5 yrnoBOft llukti v»3MeHeHHfl 
33MKHyTbix o6*beMOB paBeH y = 90* no yrny 
noBopoTa CTaTopa 5, T.e. nonnbifi l^kh. 
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BKTI)OH3K)U{tlft MeTbipe T3KT3. paOOTbl O&beMHOM" 

MaiuviHbi npoMexoAHT 3a oflMH o6opOT craTopa 5. 

Ha <pnr. 5 npefltrraBneH BapnaHT 
BbinoriHeHHfl AByxcreneHHOii ofrbeMHofi 
msluhhw. Koropaq pa6oTaeT aHanorviMHo 
MaujMHe no QbMr. 3, hob HeM poTop 1 BbinormeH 
c Hapy>tCHOft nosepXHOCTbio b BMAe AByxAyroBoft 
TpoxoMAbi, a daTop 5 Bwno/iHeH c BHyTpeHHeM 
noBepxHocTbK) b snap TpexoyrosoM Ha py whom 
orMoaioineB /Z=3/. ' B HeM Taiwe dotop 1 
pasMeujeH b Kpneomnne 22. ooecnewnBaiomeM 
ero KpyroBoe nocTynafenbHoe ABMaceHMe BOKpyr 
ocm O, a CTarop 5 ycTaHoaneH tuapHMpHo b 
Kopnyce c B03MO»<HocTbio BpameHMH. Oah3ko b 
3tom eapnaHTe dotop 1 m cxaTop 5 o6pa3y»oT 
KMHeMaTuqecKyio napy, ooecneHMBaKJLuyto 
caMoevtHXpOHkiaauMK). tbk ksk y Hero mmc/io 
4»pMoo6pa3y»oiuinx Ayr /Tpn/ Ha 
oxBaTbiBajou^eM aneMeHTe - CTaTope 5 oonbiue, 
newi Ha oxBaTWBaeMOM aneMeHTe - poTope 1, 
MMeiomeM ABe Aynu. B stom cnyMae He 
TpeGyeTcn BBefleHMe cnHxpoHH3aTopa. 

06*beMHafl M3LUHH3 paooTaeT cneAyiOLMMM 
oSpaaoM. 

npw BpaiABHMM KpMBomnna 7 Afenr.5/ poTop 1 
coBepiuaeT Kpyrosoe nocTynaTenbHoe 
ABuxeHne 8 cuHxpoHM3kipytomeM aneMenre - 
cucTeMe napannenbHux KpMBoiuMnos 22. npn 
ABUKeHMM poTopa 1 nponcxoAUT 
caM03aL\ermeHne poTopa 1 c BHyTpeHneM 
noBepxHOCTbKD daTOpa 5, BcneACTBHe nero 
CTaTOp 5 yB/iexaeTCR dotodom 1 m BpamaeTcs b 
Ty xe CTOpOHy, mto h KpuBoiunn 7. 
CooTHoiueHne yrnosux cKopocTeM BpameHMR 
Bana KpMBOUJuna 7 u craTopa 5 paBHO 3/1/. 

B M3MeHflK>Lnuxcfl b npoijecce epameHMfl 
Bana KpuBOOJuna 7 33MKHyTbix o6beMax Me>KAy 

DOTODOM 1 , CTaTOpOM 5 M rUlOCKMMM TOpljeBbIMM 

cTenKaMM /He noKasanbi/ MoryT 6wTb 
ocymecTB/ieHbi TepMOAMHaMMMecKMe i4MKnw 

O&beMHblX NiailJMH. B M3CTHOCTM , 

MeTtdpexTaKTHbift muk/i ABMraTenn BHyTpeHHero 
cropaHMR peanM3yeTCfl b MexaHM3Me cpur. 5 3a 
oamh ooodot craTopa 5, mto no3BonneT 
ocyu^ecTan«Tb ra30pacnpeAeneHne b 
3awiKHyTbix o^beMax npeACTaBnenHOM Ha <pnr. 5 
waiunHbi c noMoujbto sonoTHMKa /He noKasaHo/ 
Ha HenoABMMCHOM Kopnyce. 

Ha qW. 7, 8 npeACTaBneH Apyrotf BapnaHT 
BunonHeHnq tdoxomahom wiaujuHbi c AsyMn 
deneHRMM CBo6oAbi, . BKmonaiounero 
AByxAyroBoCi ctbtop 5 tdoxomahom" qt>opMbi c 

UeHTpOM 0 H nnOCKHMW TOpljeBblMM CTeHKaMM 

/He noicasaHbi/, TpexAyroso* dotop 1 c 
KpuBOJiMHeCiHOM noBepxHOCTbio, ycrraHOBneHHbJM 
b nonocTH daTOpa 5, HenoABMXHbifi xopnyc 6. 

M8X3HH3M CHHXDOHKSaiJMM ABlWOHUM pOTOpa 1 M 

daTopa 5. CMHxpOHM3aTOp BbinonHeH b BMAe 
napa/ineribHbix kphbowmhob 22, KOpeHHbie 
LuePiKM tcoTopbfx tiiapHkipHO pasMemeHbt b 
HenoABn>KHOM Kopnyce 6. a KoneHHwe lueiiKM 
ujapHMpHO pasMemeHbi b CTaTope 5. npvi stom 
CTaTOp MMeeT BOSMOJKHOCTb coBepiuaTb 
KpyroBoe nocTynaTexibHoe ABHJKenne, ueHTp 
KOToporo coBMei^eH c ocbio O - O Bana poTopa 
1, ycTaHOS/ieHHoro tuapHvipHo b HenoABuxHOM 
Kopnyce 6 c B03MO>KHOCTbK) BpameHMR BOKpyr 

CBOeR OCM O-Om KI/IHeMaTMHeCKH CBfl3aHHOrO c 
CUHXpOHHSHpyJOlAUM 3/ieMeHTOM B BHAe 

KpuBoujunoB 22 nepes MexaHH3M nepeAa^n 
BpaiueHM«, HanpHMep, peAytaop nnn 
MyribTunrinKaTop, MMe»oiAn« ayonaTbie KOJieca 
23, 24. 

Pa6oTa o6"b6MHOvi iwaiunHbt 0nr. 7 npoxoAMT 
no cxeMe (pvtrA, ho npn KpyroBOM 



nocTynaTenbHOM ABVwceHMM craTopa 5. B stow 
watuMHe npw BpameHMM poTopa 1 3yoMaTbie 
KO/ieca 23,24 ooecneMMBaioT BpameHMe 
KopeHHbrx iiieeK OAHHapHbix KpuBomnnoB 22, 
TKecTKO coeAMHeHHbix c 3y6MarbiMM KOJieca mm 24 

C 3KCljeHTpMCUTeTOM "e", C yrjlOBOM CKOpOCTbK3, 

HanpHMep. npn Z=3, b tph pa3a oonbiueH 
CKOpocTM Bana poTopa 1. nocKO/ibKy 
TpoxoMAHbm KOpnyc 5 mapHnpHo pa3Meii4eH, xax 
b noABece. b KOJieHHbix ujeftxax KpHBOiuuinoB 22. 
to npn BpaineHnn KpHBOtunnoB 22 craTop 5 
coBepiuaeT KpyroBoe nocTynaTeribHoe 
ABuxeHHe, mto cooTBeTCTByeT cxeMe 0\*rA b 
cnyMae BpaujaTenbHoro ABn>KeHMp poTopa 1 h 
Kpyroeoro nocTynaTenbHoro ABHKeHMq ciaTopa 
5. 

B BapnaHTax BbtnonHeHMR MatLiHHbi, 
noK33aHHbix Ha o^nr. 3,5,7, Bbi6op sennMUHbi 
3KcyeHTpMcnTeTa "e" He Bnn«eT na eenuMMHbr 
AwaMeTpoB CMHxpoHM3MpyioiMHx 3y6naTbix ranee 
23.24,25, 26, mto no3BonseT npHMennTb Taxne 
cxeMbi npn paooTe MaujMHw b pexoiMe 
ABHraTenn BHyTpeHHero cropaHMS c 
BocnnaMeHeHueM OKaTMH, rAe sen mm m Ha e 
o6biMHO Mana. 

Ha 4>nr 9,10 npeACTaBneHa TpoxouAHaa 
MatiiHHa c AByMA cTeneHUMH cbodoau. 
BKniOMatoiMap CTaTop 5 tdoxohaho^ 0opMb» h 
nnocKHMH TopueBbJMM CTeHKaMM /He noicaaaHbi/, 
Tpexyrnosofi poTop 1 c KpwBonMHe&Hofl 
Hapy>KHOft noBepxHOCTbio, HenoABn>KHbifi Kopnyc 

6, cHHxpOHMSHpyiOLAyio cefl3b, BbinonHeHHyio b 
BMAe KpHBoiukina 7, KOpeHHbie Lue^KM KOToporo 
uiapHMpHo pa3Mea4eHbi b HenoABtDKHOM Kopnyce 
6 c B03MO)KHOCTbK) BpaiAeHMfl, m napw 3y6MaTblX 
Konec 3 m 4, HaxoAfliAMXCfl a nocTo«HHOM 
3aMenneHMM. oaho ms KOTopwx coeAMHeHO c 
pOTopOM 1, a APyroe - co cTaTopoM 5, 

AOnOnHHTenbHbl^ MeX3HH3M CMHXpOHH3aUMH - 

CKHXpOHMsaTop, BbinonHeHHbiA b BMAe 3y6MaTbix 
Konec 2 vi 8 , nocneAHee M3 KOTopbix 
-BHyTpeHHero 3aijenneHHfl, coeAMHeHO c 
HenoABkDKHbiM KopnycoM 6, a APyroe - BHeujHero 
3ai4enneHHfl, ycT3HoaneHO na poTope 1. 
rioABM>KHbie TpoxoMAHbifi CTaTOp 5, TpexyrnoBoCi 
dotop 1 na 3Kci4eHTpnKe , Asa 3y6M3Tbix Koneca 
2 h 3 Ha poTope 1, sy6qaToe Koneco 4 Ha 

TDOXOHAHOM CTBTOpe 5 M HenOABUJKHOe 

3y6M3Toe Koneco 8 o6p33y»oT KOHTppoTopHyw 

TpOXOMAHyK) 06l«MHy»0 MaujHHy. 

Pa6oTa TpoxoMAHOfi o6*beMHofi MamnHbi 
npOHCXOAMT cneAyioiAHM o6pa30M. (lpu 
BpaineHnn 3Kci;eHTpHKOBoro Bana KpHBOLunna 7 
3y6MaToe Koneco 2 poTopa 1 o6x3TbJBaeTcn no 
BHyTpeHHePi noBepxHOCTH HenoABWKHoro 
3y6MaToro Koneca 8 h 3acTaBnfieT dotop 1 
coBepiiJSTb nnsHeTapHoe ABwweHMe. 3y6MaToe 
xoneco 3 BpaiAaeT 3y6MaToe Koneco 4 
TpexoHAHoro ctstods 5, KOTopuK Bpau^aeTcn 

KOHTppOTOpHO HO OTHOtlieHHK) K B3Jiy KpHBOLUHna 

7. M3MeHeHMfl paOOMHX 06"beM0B K3Mep Me>KAy 
pOTODOM 1 , CT3TODOM 5 M nnOCKMMM TOpLjeBblMM 
CTeHKaMM CT3TOpa 5 npOMCXOAHT b ABa pa33 

Mawe, MeM b npoTOTMne, a eepiuMHbi poTopa 

OHMCWBafOT TMnOTpOXOMAy M OAHOBpeMeHHO 

cKonb3«T no anMTpoxoMAe. 

B A3HH0M cnynae Mcnonb30BaH 
CMHxpOHM3aTop, BbinonHeHHWii b BMAe napw 
ayOMBTbix Konec 2 m 8. Bosmokho BbinonHeHMe 
cMHxpoHH3aTopa b BMAe KynMCHoro MexaHH3Ma c 
BpaiAaiOLMe^cn KynMCHoft MnM MHBepTopa 
HanpasneHMfl BpaiAeHnq /He noKa3aHbi/. 

Potop 1 m CTaTOp 5 b ApyrMX BapMaHTax 
BbinonHeHMA o6beMHOM MaujMHbi MoryT 6biTb 
BbinonHeHH b BMAe aneMeHTOB i4eBOMHoro 
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3auermeHMR, xaneca c LjMnMHApwMecKMMM 
I46BK3MU n 3y6MaToro Koneca c ijMKnoKAa/ibHOM" 
orM6aK>Lne«\ 

B o6u^eM cnyMae ABa Bpamatotnnxcs 
oneMeHTa TpoxoMAHoft MaiunHbi. b tom Mucne c 

KOHTppOTOpHbIM BpaiHeHMeM. MOI7T 6blTb 

CB«3aHbJ nocpeACTBOM nepeflaTOMHbix 
MexaHH3MOB c BpamatomuMMcn aneMeHTaMn 

BHeilJHMX yCTDOflCTB HHM MexaHM3MOB. npM 3TOM 

nepeflaMa Bpamatomvixcfl momchtob MOKeT . 

OCymeCTBJlflTbCH K3K OT TDOXOMAHOM MaiUMHbl K 

BHeuiHeMy ycTpoficTBy, tsk m b oSpaTHOM 
HanpaBneHkiM. Taican ceaab MoxeT 

OCymeCTBnflTbCH. HanpHMep, C KOHTpDOTOpHOfl 
Typ6MHOM. KOMnpeCCOpOM WIH KOHTppOTOpHOM 
OJieKTpMHeCKOM MatUMHOM. 

TpoxoMAHan iwaiijHHa MO«eT 6biTb cHa6>KeHa 

30/10THMKOM. yCTaHOBJISHHblM C B03MO)KHOCTbK> 
CKOJlb>KeHMH no TOpi^eBO^ Hnn IJMJlMHAPHMeCKOil 

noBepXHOCTM oAHoro H3 conps>KeHHbix 
aneMeHTOB Me noKa3aH/. 

flpeMMymecTBO n3o6peTeHHfl 3a«niOMaeTCfl b 
yiweHbUjeHnn yrnoBotf npoTflwenHOCTM 
TepMOAViHaMMMecKMX m^KnoB. yMeHbllieHMM 
MaxoBoro pesynbTMpyiomero mom6ht3 m 
peaKqun Ha onopax MawnHu, yrtymueHwu 
/lMTpoBbix yfleribHbix noK33aTenefi MawMHbi npM 
peannaaL^MM AByxcTeneHHoro KOHTppOTopHoro m 
Apyrux sapnaHTOB cnocooa pa6oTbi o&bewiHofi 
MaujuHbi n AsyxcTeneHHoCi o6"beMHOM MawMHbi 
no M3o6peTeHM»o. 

OopMyna u3o6peTeHMH: 

1. Cnoco© npeo6pa30BaHnn ABMweHMH b 
MaujMHe o5i>eMHoro pacuinpeHnfl (BbrrecHeHMn), 
MMeiomefl conpaweHHwe sneMeHTu. 
orpaHkineHHbie B3anMoorn6atou4HMn 

nOBepXHOCTRMH, BbinonHSHHblMM Ha OAHOM M3 

conpnMceHHWx aneMeHTOB b BHAe 
KpMBonMHeCiHoCi noBepxHocrn. a Ha ApyroM - b 
BMAe HapyacHOM nnn BHyrpeHHefi orn6a»oiAePi 
ceMeBcTBa noBepxHocTefi. o6pa30BaHHoro c 

nOMOLUbK) BblUJeynOMFIHyTOK KpHBOriUHeflHOM 

nosepxHOCTbio, 3aKn»OMaK)u;MMcfl b tom, mto 
co3AaK)T B3aHMocBf)3aHHbie BpamaTeribHbie 
ABWKeHHH oxBaTWBaioiAero m oxsaTbisaeMoro 

COnpflKeHHblX 3neMeHT0B C B03MO>KHOCTblO 

o6pa30BaHn« BbiTecHHTenbHbix pa6oHnx KaMep, 
n nocpeACTBOM SBeHbeB cnHxpoHH3npy>omePi 

CBA3M CMHXDOHH3HpyKDT BpaiUeHM* 

oxsaTbiBaioiuero m oxBaTbiBaeMoro 

conpywceHHux sneMeHTOB, otmhsjoiummch TeM, 
mto ocymecTBJiHiOT An00epeHi^na^bHO 
CB«3aHHbie BpameHun Asyx BbiiueynoMflHyTbJX 
conpjDKenHbix aneMeHTOB BOKpyr cbomx oceK m 

3BeHa CHHXpOHU3MpyK)U4efi CBA3M, Asa 

BpameHMP M3 ynoMflHyrbix Bbiuje HBn«K>TCfl 
nesaBMCHMbiMn Apyr ot Apyra. npMMeM ymosbie 
ckodoctm BpameHHfi onpeAennioT H3 
cooTHoiueHMn 

rAe ia^2 - ymoBwe ckodoctm BpameHMfl 
BOKpyr cbomx ocetf BbiweynoMflHyTbtx 
conpnxeHHbix 3neMeHTOB; 

ro 3 - ymoBas cKopocTb BpameHun aseHa 

CUHXpOHMSHpyfOU^eM CBH3M; 

Ki, K2 - nOCTOPHHbie KOO^^HMMeHTbl CBA3M, 
npM 3TOM OAHOBpeMeHHO C BpaiJL^GHMBM 

conpRweHHbix sneMeHTOB BOKpyr cboux oce« 
ocymecTBrmioT AononHHTenbHO nnaHeiapHoe 
BpameHMe njoooro ms conpnxeHHbix aneMeHTOB 
BOKpyr ocu Apyroro aneMeHTa. a BennHMHbi 
yrnoBbix CKopocTefc Bpaii4eHHfl conpHxeHHbix 
anewieHTOB Bbi6npaioT ms cootholushmp 

(Z-1)o>i-2co2+(do = 0. 
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rAe ioi ' yrnoBan CKopocTb BpameHHH BOKpyr 
CBoefi ocm 3/ieMeHTa. noeepxHocTb KOToporo 
BbinonHeHa b bhab KpuBO/mHeflHOft 
nosepXHOCTM; 
s ta 2 - ymoBaa CKopocTb BpatueHnq soxpyr 

CBoeR ocm sneMeHTa. noBepxHOCTb KOToporo 
BbinonHeHa b 0opMe BHyTpeHHen wnn HapyjKHOM 
orn63K>meM ceMewcTBa noBepXHOCTeR, 
o6pa30BaHHoro c noMoujbio BbiLueynoMSHyToR 
KpHBOHMHeMHOM noBepXHOCTM; 

10 o> 0 - yrnosan CKopocTb ABuxeHMB ocm 

3neMeHTa, coBepiuaioinero nnaHeiapHoe 
Bpau^eHMe; 

z - i^enoe mmc/io, 2 > 1 . 

2. Cnoco6 no n.1, omMHaKDU^MficR Tewi, mto 
1S nio6we Asa BpaiueHMR M3 BpameHMR Aayx 

conpflKeHHbix sneMeHTos BOKpyr cbomx ocefi m 

3BeHa CMHXDOHM3MpyK)U4eM CBH3M 

CMHXpOHM3MpyK)T MOKAy C06OM. 

3. Cnoco6 no n.1 m/im 2, OT^MnaioiAMftcfl T6M, 
mto nepeAaMy ABM*eHMfl ot OAHoro aneiweHTa 

20 ApyroMy ocyiMecTBn«K)T nyTeM BB6AeHM« b 
MexaHHHeacoe conpMKOCHOBeHMe 
KpMBonMHeftHwe noBepXHOCTM oxsaTbiBaioinero 
m oxBaTbiBaeMoro conpn)KeHHbix anewieHTOB c 
ofipasoBaHMeM npn stom KMHeMaTMMecKoCi napbi. 

4. MaiuMHa o&beMHoro pacujMpeHMn 
25 (BbrrecHeHMH), coAep>KaiAafl Kopnyc c ochobhoA 

OCblO, OXBaTbtBatOlAM^ M OXBaTblBaeMWM 

conpflKeHHbie 3/ieMeHTbJ. ycraHOBiieHHwe c 
BosMOKHocTbio o6pa30B3Hnn paooMMX KaMep, M 
cnHxpoHM3aTop, MMeiou^M^ no MeHbixie^ Mepe 
OAHO 3BeHO, OAMH M3 conp«>KeHHbix SneMeHTOB 
LuapHMpHO ycTaHOBneH b Kopnyce mtim 

CMHXpOHM3aTODe C BOSMOJKHOCTbK) BpaiHeHMfl 
BOKpyr OCHOBHOM OCM, a BTOpOft COnp«)KeHHblM 

aneMeHT ycTaHoaneH & CMHXpoHM3aTope c 
BOSMOXHOCTbKD njiaHeTapHoro BpaineHMfl BOKpyr 
ocm • nepBoro aneMeHTa. npM stom oamh ms 
conpnxeHHbix sneMeHTOB BbinonHeH c 
KpMBonMHeRnoft noBepxHocTbK), a APyroM 
aneweHT - b bmab HapyxcHoCi m^m BHyrpeHHefi 
orMoaiomeM ceweMCTBa noBepxHocTeS, 
o6pa3oaaHHoro c noMoujbto BbiaieynoMRHyTOM 
40 KpMBOnMHe^HO^ n o Be pXHOCT M , omMMatoLuancR 
TeM. mto cMHxpoHM33Top ycTaHOBneH b Kopnyce 

C B03MO>KHOCTbtO BpaiyeHMq OTHOCMTenbHO 

ochobhom ocm, npM stom no MeHbUjefi Mepe 

OAMH M3 COnp«KeHHbJX 3/ieMeHTOB M 

CMHxpOHM3aTop MjiM no MeHbUjeM* Mepe ABa 
45 conpnxeHHbix sneMeHTa CBnsaHU Mexoqy coooA 
c o6pa30BaHneM KMHeMaTMMecicoA uenM, 

yCT3HOBneHHO« C BOSMOKHOCTblO 

CMHxpoHM3auMM Bpau^eHMw Asyx COnpfDKeHHblX 
aneMeHTOB BOKpyr cbomx ocef^ mhm BpameHMfl 
OAHoro M3 conpflweHHbix aneMeHTOB Boxpyr 
50 CBoefi ocm m BpaiueHMfl ocm Apyroro 
conpnxeHHoro sneMeHTa, coBepiuaioiAero 
nnaHeTapHoe BpameHMe. BOKpyr ochobhom ocm b 

COOTBeTCTBHM C COOTHOUJeHHeM 

Kno 1 '»'K2to2 + cs>o = 0, 

55 ««i.®2 ' yrnoBwe ckodoctm BpameHMR BOKpyr 
cbomx oceft BNiueynoMflHyTbix conpaweHHbix 
aneMeHTOB; 

w 0 - yrnosan CKopocTb epaiueHMn ocm 
aneMeHTa. cosepujaioiAero nnaHeTapHoe 
ABMKeHMe; 

bU K,, K 2 - nOCTOHHHWe KOSq^Ml^MeHTbl CB«3M. 

npM 3Tom ABa M3 Tpex BbtujeynoMRHyTbix 
BpaiAeHMM w 0 .wi,O2 HesaBMCMMbi Apyr or Apyra. 

5. MaujMHa no n.4, oTnMMa>omaRcsi TeM, mto 
oh a cnaOxena AononHMTenbHbiM 
CMHxpOHM3aTopoM. cBRsaHHbiM no xpaHHeM Mepe 
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c nio6biMM AByMfi H3 cAeAyK>mwx nacrei* 

O&beMHOf* MaLUMHbl - CMHXpOHH3aTOpOM, 
KOpnyCOM, COnpJDKeHHblMH 3J16MeHTaMM. 

6. MaiunHa no n.5, OT/iMMaiomaHCfl TeM, mto 
AonojiHiiTe/ibHbiH CMHXpoHM3aTop BbinonHeH e 
BMAe nepeAa^H c nepeAaTOMHWM oTHOLueHneM, 
paBHbiM njuoc mhm MMHyc eAviHuue. nnn 
MexaHM3wia KpyroBoro nociynaTe/ibHoro 
ABn)KeHnn OAHoro M3 conpRweHHbix 3/ieMeHTOB. 
maw xy/iMCHoro MexaHH3Ma, mjim MHBepTopa 
HanpaBneHMP BpameHMfl. 

7. MaiunHa no n.4, mam 5, mjim 6, 
oTjiMMaiomaacfl Tewi, mto OHa CHa6xeHa 

AOn OJ1 HMT6A bHOM KMHeMaTMMeCKOtf MenbfO, 

cBfl33HHo^ c nto6biMi4 AeyMR H3 cJieAyK>mnx 

HaCTefl MaWMHbl - CMHXpOHM3aTOpOM, KOpnyCOM, 
COnpfl«eHHblMH 3/ieMeHTaMM C BO3MOH0-iOCTbtO 

yMeHbiueHMfl Ha eAUHMLty KonnnecTBa 
He3aencnMbrx creneHefi CBo6oAbt MauJMHbi. 

8. MaiAMHa no n.7. OTAMHawmaJicfl TeM, mto 
Aono^HMTe/ibHafl KMHeMaTMMecKaa ijenb 
Bbtno/iHeHa b BHAe nnaneTapHOM 3y6MaTo* 
nepeAaMn. 

9. MaiunHa no n.4, mam 5, mum 6, mam 7, 

MAM 8, OTAMMa fOUja RCfl TeM, MTO OAMH M3 

conpHxeHHwx sneMeHTOB BbinoAHeH c 
4MnMHApn«-iecKMMM qeBKaMM. 

10. MaaiMHa no n.4, mam 5. mjim 6, mam 7, 

MAM 8, MAM 9, OTAMM3KDma«CB TeM, MTO OH3 

CHa6*eHa ycTpofiCTBaMM nepeAann BpameHMfl, 

CBfl33HHblMM RO MeHblUeM Mep€ C AByMH M3 

cjieAy*ouj,Mx BpaiAatoLAMxcn Ma crew MauJMHbi: 

COnpfDKeHHblMM 3JieMeHTaMM M 

AOnOJlHMTe/lbHblM CMHXpOHM3aTOpOM M 

MMejotMMMM cpeACTBa AA« coeAMHeHMA no 
MeHbLuew Mepe c AByMs BpaiAatou^MMMCP 
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3neMeKTaMM BHeWHWX yCTpOMCTB. 

11. MaujMHa no n.4, mam 5, mjim 6. mjim 7, 

MAM 8, MAM 9, MJIM 10. OTJlMMaK>maRC« TeM, MTO 

OHa CHa6)«ceHa AonoAHMTenbHbiMM 

OXBaTblBatOLUMMM . M OXB3TblBaeMb<MM 

COnpRXeHHbIMM 3/ieMeHTaMM, BbinOJtHeHHblMM c 
BbllijeynOMqHyTOM KpMBOJlMHeMHOfl 

noBepxHocTbio mam orpaHMHeHHOfl orvi6aiome8 
ceMefiCTBa BbiiueynoMWHyToR KpMBonMHeMHOM 

nOBepXHOCTbK), yCTaHOBAeHHbIMM c 

B03MOHCHOCTbK) OOpa30SaHMfl AOnOJlHMTeAbHblX 
pa60HMX KaMep M C BO3MO>KH0CTbfO 

BpaiMaTe/ibHoro h nnaHeTapHoro ABHxeHMM, npn 
3tom Bee conpflxeHHbje 3/ieMeHTbi 
pacnoAO>KeHbi mam coocho paaoM, VSWA 
KoaKCMa/ibHO s xaMepax OTHOCMTenbHO apyr 

APyra M CB«33Hbl OAHM C APy^MM. 

12. MaujMHa no n.11, otji MMa 101143 bch TeM. 

MTO OAMH M3 BWUJeynOMHHyTblX COnpfl>KeHHblX 
GfieMeHTOB xecTxo coeAMHeH c qahmm 
Aono/iHMTeribHbtM conpjwKenHbiM aneMeHTOM, 
Apyroft conpHKeHHbifi 3AeMeHT wecTKO 
coeAMHeH c BTOpbJM AonoriHMTenbHbiM 
conpn>KeHHbiM 9AeMeHT0M. npM gtom 
ynoMAHyTbie aneMeHTW ycTaHOBJieHbi b paooMMX 
icaMepax Apyr oTHOCMTejibHO Apyra 

KOaKCMaAbHO. 

13. MaujMHa no n.4. MnM 5. mam 6, mjim 7, 

MJIM 8, MJIM 9, MJIM 10, MJIM 11, MJIM 12, 
OTJlMHaiOmaRCfl TeM, MTO OXBaTblBaiOlAMe M 

oxBaTWBaeMbie conpnweHHbie ajieMeHTbi 
ycTaHOBJieHw c BosMOWHocTbto MexaHMMecKoro 

COnpMKOCHOBeHMfl MX KpMBOJIMHeMHblX 

noBepXHOCTeM m o6pa30BaHMfl npn stom 
KMHeMaTMsecKOM napbi. 



o 

00 

o 
o 



o 
o 



40 



55 



o 



C!D:<RU 2140018C1J„> 




OCID: *RU 2140018C1 J_> 



70 
C 



o 

00 

O 





o 

oo 

o 
o 



OMf.4 




3CID: <RU 214001BC1_L> 




DCID: <RU 2140018C1_L> 



00 




onr.9 

-15- 



OCID: <RU 2140018C1_I_> 



